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Process for preparing photoactivated (-) yellow skin amide 
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Abstract of CN1 345721 

The preparation method of photoactive (-) yellow-skin acidamide or its derivative includes the following 
steps: using chloracetyl chloride and chiral alcohol R*OH to form chloroacetate of chiral alcohol, making it 
react with benzalhyde to obtain photoactive aryl glycidic acid chiral alcohol ester, making it undergo the 
process of ester exchange reaction to obtain correspondent phenyl glycidic methyl ester, and then making 
it correspondent amine undergo the processes of condensation and oxidation to obtain (+)-(2S,3R)-N- 
methyl-N-phenacyl-3-phenyl glycidic amide, under the alkaline condition making cyclopolymerization to 
obtain photoactive {-) yellow-skin amino ketone, through the reductino treatment by using sodium 
borohydride so as to obtain the photoactive (-) yellow-skin acidamide or its derivative which can be used 
for preparing medicine with the functions of promoting intelligence development and resisting senility. 
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(1) uuz.mM.^^mR*o}imm^mmwiz.mma)*', 

(2) mm^mmz^mm^^wmm r, mmmm^m.m^m 
^mmmm-wmm¥mmmi2a)*. (2b)*; 

(3) ^m^w^ (+) - (2s, 3R) -3-^m^7i(.^mm^m(2)*, 

(4) mm^-h) - (2s, 3R) -3-^mm7Kt^m^m(2)*mm^ 

^-^H ( + ) - (2S, 3R) -N-¥»-N- O-^S-^Z,^) 

-3-^^^7Jc-H■^*mJ3lc(3)^ n^Uitn (+) - (2s. 3r) -n 

-?S-N-^¥®t¥S-3-*Sii7Xtf?*®fejK(4)*: 

(5) ^5^6<J ( + ) - (2S. 3R) -N-^^-N-^^m¥«-3-^^«i 

m> (+)8 ^mmnmm^i+)z p 



4 mmm i Bimm, mmT^^nmmmm. m 

#. mmm^mm-. l s^z:.^, ^fMW^ (-) s m=:^mn 
mm^mmn (+> - (2s, 3r) -3-mmmmm(2)*, m^, 

^■n^m^mm^^wmnmmm, mms.m ph 5~io ^fg], 
isa^^ 10-50-c, ^mmnmmmmmo 

^m^mm Uchromobacter sp), J^Unm (Alcaligenes. sp). tr;jf ® 
Urchrobacter.sp), mm (Bacillus sp), (Breubacillus,sp), Wm 

(Corynebactenum.sp), CErwiniasp), (Pseudomonas sp) 

m, mmmmm (Candida sp)m^0CPichiasp), mn(Rhadatorulasp), 
Ummm (Hansemlasp) M, ^^^'fi^jffi^ (Aspergillus), (Mucorsp), 
"^mm (Aspergillus, sp), W§ (Penicillium) , (Rhizopus sp) \>J.m.m 
"^^^-^^ (Nocardiasp), (Streptomyces sp)c 

6-9. 

n.^-isji^m-^mmm. mmmmmmm 0.05-5%, ^i^^ o.5~2%o 
10 ^mm^ 6 n^y^mm, rn'mm^tLWikmym^m^^mmn 



m^m^Wis mm&mn^ms nmmmK<^m. ^^=.^mm>m. m^mmip^ 
-Bwm- (1. 3) n=.m-mmm, wum-mm^=:mnmm n- 




M 11 ^ 

(-) n&mmm:^^ 

m^^-'m^m%mm'. 10 2025 ^Bt, 15 ^\>xr)imm^m^^ku^ 

18.6%, meS^R65^^M.m^^k^m^mi, ii|ijl8.8%, i^^hiC^^B^, 
TO 20 ^^,^5 ^A't'EW 1 ^^^A.¥^1i30a*3S(Alzheimer' s Disease) 

^^vm^u. xn^m\kM^%^M^=^m, tarn, ^mtm'^^ 

L fflit, XirNM^TMmit3eBni^. ii®J3i9*^^Jijtg6fjl5%>=t^. AchM 

^Pfropem (|n|) m^m^), j£A^*Srt^mit» T^I5^#|il|M&<liatZ.Pt«|jFP 
**itA^^#^WII& {ClausemLamium (lour.) Shells] tlS-^^^ 



^^■^mn^mmm-^m, ^^it^^ epo41402o, ^a^^j^it 86107090, 

90107145.5 90107144.7, 





(3S,4R,5R.6S) . M^&M^^. R,iaR2«rm^H> |^^. Ci^&^mm> 




I 



R,, R2=H B^, ^(-) nmi&, m, :^:km^m\^}im^&^r^± 

m^&ij^^m^m (+) mmm> (+)8 ^s»^^©i!4#(+)8 p m 

(2) R. mxm^mm,mnm 
^mmmm'&mm^mm(2a)*. (2b)*, 

(3) ^ii^^f# (+) - (2s, 3R) ~z-mmA'&mmwm(2)*. 

(4) mm+) ~ (2s. 3R) ~3-^mm7K-nmm^m(2)*:^nmm 
m^n (+) - (2s, 3R) -N-¥^-N- o-^«-^z:g) 

-3-^^«g^Kt«jK(3)*, S^^^^ ( + ) - (2S. 3R) -N 

(5) mm ( + ) - (2S, 3R) -N-^S-N-^^g5fe¥^-3-^S^ 

mmmmm. mm. mm. ~mmmm, r 



mm, m^mM.M.itmRE.j^mm^ 

(6) mnmmm(s)*^mM.itmi^mw^mnmmmm^^o 
M'^^mM?^±mm^^. m^^^^m^^ (+) mm^ (+)8 

M.wmwt, m (-) -s-^^-^mmum, ^soci2fi<i#^ET. 
^'p^mMn&.mmms.m, mm <-> - os. 4r, sr) -s-^^mm-i 

-mm (+) - (3s, 4R, 5R) -5-^wmm-i-wm'-4-^m-3-[ (s) 

m^^um (-) 

iS, Mmtl^S*^^. m (-) - (3S, 4R. 5R) ~5-^^mm-3-^M.z. 



2 ss^^:5rfe: nmmmM^m^mw^^ms.mmm. mmmm&^ 3 
-^mm7i(^tmmmmmmmmn <+> - (2s. 3r) -b-^s^tk 

^nm^, pH^5-8, \o-5ov, 2(yAovy^m:m, mr± 
mmi^^m (+) &-^m7Ktm^mm^^Lwmmms.^, ktr 

mm, mm, mn, mmm^ ^mmmmtia^mm uchromobacter.sp). 

l^m^m Ulcaligenes.sp), Urchrobacter.sp) , ^WifM (Bacillus sp}, 

M.^m (Breubacillus.sp), iCorynebacterium,sp), ^X^M (Enviniasp), 

W^m iPseudomonas sp) M, B^^B^B^ (Candida sp) |P^# (.Pichia 
sp), ^BM (Rhadatorula sp), U^BM CHansenula sp) M, MM^ify^U 
(Aspergillus), %W (Mucorsp), ^ffl^ (Aspergillus, sp) , (Penicillium), 
urn (Rhizopussp) UR^mm'^t^m-^'^ (Nocardiasp), ^mm (Streptomyces 

sp) ^mwmmj^mii^to ^mmmmMmm±nmo 

14^J6tl^«ijgSa!l^ 0.05-5%. tti^^ 0.5-2%. 

i^±i^^^W7&n^Ams.m^, }^mmmj&w^:ii^M^ o.o5-io%;tf^, 

:S*f^ 0.5-5%, pH^5-ll, mti}^ 6-^90 

m^m. mn^mmnm. m^mm^m. =.z.mf^\tmmnm. 2,4,6 
--wmom-mmm. 2-m-2-mm- a, 3) ^-m-mm 



mm. m^mmn^\mmmmm, nmrnm^mmmw 

mmu:kmm^, mi^mjm^mm^pamnu^S'^iQzm. tti&^E 
6-9 zmo 

^mnmm^ia^^. z.m. Zsmz^m. mm. muim, sc 

miit, mm±mmn^:^mmmmi+) ^-^mmT^^tmrn^m (2) 

^^:^m^mnBm (-) n^mmMmB.mwmmmTi&\mmm 

(+)> (-)nmmmm^. ^^zMmmmmmm^s^ (ltp) m^m 
mnm cpiracetam) mtgtmnj^mm%o 

B%Mtfynm'^^MA% SOOmg • kg'*, (Dall R. Demographic and 
epidemiological trends today. In: Wolff HP et al eds. Drug research and drug 



development in 21* st century. Berlin:Spring-verlag. 1 998:25-26. ), ift (-) M&MBi 

^#ietz.f^fflfl<j3SMjjBftjtw 5(^.100 (-)n&.Wim^mm^^mmm^m 
mmMm^mmm^ ltp mnm, (+)nmm$imnMM ltp ^mm. 

m^^-^^nmm, m^m^mh mmm, mm, mm. mmi ^ 

fisimm. ^mu mmmm^i'^^^^^mM^ en it^m 

mA^\<:x^7tmm^^^^it^^&imm- 

it^^ iatz.^ LTP tfyf^misim . mmm (-) n&mmM & -amyloid c p -a) sciatz. 
(+) 2m^: (+) - (2s,3R) -3-^m^7Kt'mwm; 

( + ) 3 ( + ) - (2S,3R) -N-?S-N- i&-Bm-^Z.m) 

(+) 4^^: (+) - (2s,3R) -ii-^m--N-^wwiwm-3-^mm 
(-) 5^^: (-) n&mmm; 

(-) - (3S, 4R, 5R) -3-^S-5-^?a5fe¥^-l~ 
(~) I^^: (-) ^«JK; 

(-) - (3S, 4R. 5R. 6S) -3-jgS-5- Ca-^m 
m 2 ^m^^Mt^^^^V^^ Morris TKj^^i/H^.^'tiiJaM^fi^J^^^tt.So 



^t* 1, 2, 3. 4, 5, emi^mRmMM^. mmm.. mmua <-> n&mm 

8mg/kg ^n^^. ( - ) n&^B. 40mgAcg ^ff^. ( + ) ^^gSfeiS 8mg/kg 
MM ( + ) Il^«40mg/kg?&=f7ia> MMiPMJi 400mgAcg ^. 

AMM, B (.) ir^ifel$8mg-kg', C (-) ^^m]K40mg«kg'', D (+) 
^^StJKSmg'kg', E (+) n&Mf$i 40mg* kg' mmmbm* *P <0.05S 
♦*P<0.01. 

m 4 CAS ^■BV(inmmmmK'$^^m, 

AMM, B (-) M^SfeJKSmg'kg", C (-) Jlt^mM40mg-kg', D (+) 

^^®fcj^8mg-kg-', E (+) n&mm 40mg' kg' ^mmmm, *? <o.o5**p 

<0.01o 

^ 5 ^ BDNF m&i^m^mwmm$i&.mmm[^myk^mmm^m, n 

•f. AMM. B (-) M^@5t^8mg-kg-', C (-) ^^a5fe^40mg-kg-', D (+) 

ni^wtm 8mg • kg-', E (+) n^mm 40mg • kg'. 

B'¥*R**^^^Mmm\t^, P <0.05 R**P<O.OU- — 

^ NaH (80%) 430mg MA 20ml =^m^ THF 4" , N2 UP'rm:^^.^, l^H 
» lg^¥^|0 2.3g (+)-8- 3-^S^@?mZ.MS^(la)*6<] 10ml THF^?^. M 

^, ^mmPf^4oym, ^B.m.mmA20mi^mi^^ (-^imijfjcz.^), f^z^m 

(40mlX3) -feci^fflt&fOfi^INaHSOazK^Jg, Ifij^NaHCOjTK^^g^, 

NaCl7X^»^, j)P^7KNa2S04^:^, ilill, ^ 2.9g 

^a^ttM*/T# 2.16g 

•BC$79.0%, mp: 38~40-C. [a]V+35.8' (C 1.31 CHCl3).NMR 500MHz, 
6,ppm: 7.03-6.4 (12H,m), 4.96(lH,tcl. J=2.2Hz, 10.7Hz), 3.96 (IH, d, J=1.27Hz), 
2.64(lH,d,J=1.2Hz), 1.48 (3H,s), 0.98(3H,d, J=6.48Hz), 0.9-2.2(9H.m) 



NaH (80%)3.27g JwA 100ml THF ^m^, mtM 11.6g ^^M^ 
11 .85g t (lb) *6<J 100ml ^tK THF m^,^UW.W 10 /hBt, 

^PNaHCOaTK^yS. IS^O NaCl zK^^Sttt, MX^mSOiTm, jt^. 

$35%, mp: 62-63 'C, [a]'V+167° (Cl.O CHCI3) . 

^M^J 3 (+)-2S.3R-3-^S^7k-a-^^?ii(2)* 

4.28g ^fc-^ii^ (2a*a£ 2b*) m'f 80ml ¥ ^. Mi3i^#, JP A 200mg ^Hlft , 

ummmmi'. m^.^gm'^m. ^m^mm^. m i.33gy4)t^ii:'^<^(2)*. 

^m-. 75%, [a]'V+170.9° (C1.33 CHCI3) , 

mmm 4 (+)-2s.3R-N-?s-N-(P-j^sa^^^)-3-^»ai7X-&v^mfl$ 

(3)* 

JitlJSgifc-^i^Ca)*, 1.51gN-¥S-P-ISS^Z:.JK^i5im^ 5ml¥0f , 
)«$-iPM-20*C^?g-^, ijnA lOOmg ^0^, ^l?Jg}>X^+iJc£ 2 iijin 0.2ml 2N 

M, mmm"^, n^mw, a^itfisg^^i^o)*, n^^^: 77.3%, mp: 

93-94 °C, [ a ] '5d= +70.2" (C 0.684 CHsOH), 

^M^]5 (+)-2S.3R-N-^g-N- Q-^?m¥S-3-^S^7X-M-«fl$(4)* 
# 2.97g ^fc-^i^O)*, 2.2g CuSO4^0 6.32g BCMn04 ^?ci>:JP A?lJ 100ml 

cH2Ci2^it#3/jNHt. Jl^i^ ^cH2Cl2^^fe^ mje^^is^, #2.9gjft5{^ti, 

^H, 2.3gifc'^tl(4)*o i|iC$: 78.0%, mp: 86-87'C, [a] V+140.2' (C0.5 
CH3OH) . 

m 2.95g it^m (4) *^^^\m 6.6mg LiOH HiO m 30ml tK^^^' , ^ 30- 

35'C;m4'M:^i»8/hBt. 'itip. iliil. =fik, Mm, =» i.5g^-^<^(5)*. 



50.8%, mp: 196-198'C, [a]%=.338' (C0.6 CH3OH). 

;|$2.95g:£i^>H:'^tl(5)*iJPAiij200mi^i?«f, mttmwmm, ilIlAl.52g 

NaBH4. S/S3/hBt; «§iR 1ml 2N US.^m'=^, m CWhi^^.. ta^ 

7KNa2S04^ji, m UB.f^mi', M^m2Agit^^a)*o 80.8%, 
mp: IdO-ieir, [a]V-144' (C0.2 CH3OH) . 

mm 8. mmnmmm{±)5 m^UM-mmm (-) i 
^ 3g (-)s^^z.^^ip log S0CI2 4^, tmB'M 5 d^Bt, ummiHi socb, 

iPA5ml¥^, f?J^BE^*¥^, 3.5g, ^1^^^^ 50ml 

CH2CI2. ^sA2g mmnmmm(±)5, i^m-m, iiax imi^i^^m. ^ 

MM#4^jNBt, TLCM^M-'S, ^/Stl^?:):ffl 2N StM, IS^ NaHCOsTKM, 
^^P NaCl 7Km?S?5fe. 5E7KNa2S04l^'M. 5.4g, ^M^-^fi^^, 

f#Mf«l'afe^^(+7)*^(-7)*. 

(+7)*: 0.86g, ite:¥24.8%(3ii&il^C^50%), mp: 152-'153'C, [a] 20^,^+156 
- (Cl.l CHCI3): 

(-7)*: 1.06g, i&$30.9%(Sife>BC$50%), mp: 177~178*C. [a]%=-249 
' (C0.21 CHCl3)o 

mp: 193-194-0, [a]%=+33r (C0.21 CH3OH). * (-7) (-) ^^gifeJ3$M 
(-5)*, iB!:^88%, mp; 193-194 -C. [a] V-340° (C0.22 CH3OH) . 

n(-)n^mmm(-5)* o.59g, Mmmim^t)^, ijio.iigNaBH4 

T^W., m^ratf 0.5g{-) n&mmH)*, 83%, mp: 161~162-C, [a ] V-145 
" (C0.24 CH3OH), 




(+)3R.4S.5S.6R (-)3S,4R.5R.6S 



^ift5/hBt, MJE^iSOCh. ^JnA20mlf^, i^ffiMS^, jjpA 100ml T 

n, min i.6g PitBS, in^^Mit^ 10 M\ 30mi tK, ^m^m, ffl 

30mlCH2Cl2??|Sl. '(Jc?^ffi30ml2N&i^, tSlfl NaHC03 7X^?S, 

^SlNaCl;!K^^g?i5fe, ifl^7XNa2S04^i^, it^i. ^ffi^^J^I^, M^^n. #(-6)*: 
:^^1.42g, 21.0% (3lifel:50%), mp: 189-190^, [a]V-24r (C 

O.5CHCI3); (+6)*: mp: 153~154-C, [a]'V+I28.5° (C2.1 CHCb), 
# 4.96g (-6) **nAiiJ 200mi WB^ ,mMnmm.lM\ 1.52gNaBH4, 

^ia>&m5/>Bt, jiqAimi2NHci, w.&mm=f, a^^, n(-)-n^Wim+ 

(I) 2.38g, i|$C$81%, mp: 16M63'C. [a]V-144.4' (C0.46 CH3OH), 




OH CH, 



mm somimnm^'f 250ml m^m^, ^uovm-i^H&rKmso^^ 

iPiS, \^^m^m^m\-mn^&^^^m UspergUlus. sp) M, 30'CT. 
220ipm, 40 /hB^, ^mWM'ii^^^Mo ^>ltM#JnAM pUM^I^ lOml 

-^w i50mg flti &'^mi$7mmm^mmmmtk^nmm^. 3ovrs.m 72 
mM.m7mmmw^,mmmm^mmm,^yK Mgso4 ^fi^^m 66mg 

JA^I^i^. i^?6>K^^¥ttnfflfeTt^t)T (G-TAM¥14tt, tti^^tj 10^, En 
^mn. 'Mt^^ 2.5ml/min, lOSXJ), ^ ee%{|^ 98%, [a Jd^^'^^+ISO' 

(c=l, CHCb) . 

30ml 6<J«#^giP 250ml Wi^JlKtt'. ^9E 120'CfP-:^cnET33^|| 30 ^. ?^*P 



36 ^hBt . i^mWM'MMomMWM\m pH ^I^ 7.5 W lOml 200mg 

mm P - $s^7Ktift ii (2) mm^mnmrn^ , aoicTHiS 72 ^hs^ . 
^mt^nmm, 'mmkwmimmm, %y)f< Mgso4¥*i. somg 

^mi. ym^m^^'^k^^^^^^ (g-ta 10 ^, 

2.5mymin, 105*C), ^ ee%{i[j^ 98%, [alD^°=+180 " 

(C=l CHCls), 

B, H^^^^m'¥^K-^'¥f^>i^U^mmCandidaspm,20•Cym^ 200tpm, 
40 /hBt , ^"^WM't^^^, ^mmW1Sa\^ pH {i^tj 8 fl^ 30ml -^W 300mg 

fi<]7K^?K«5fe^, tSlPfitlS^^iLlft^^^iSfej^, 5£7XMgS04^'iio ^^c^i^ I20mg 
^tlo W^i^^^14^fflfe^^tff (G-TAM^i4tt. 10*. 
ic^, itii^ 2.5ml/min, 105*C), ^ de%{tjfc; 98%. [ a Jd^WisO" 

(c=l,CHCl3). 

13 ^mmm^-nm^^ (+) - 2S3r> 3- ^sot^^epi^ (2) * 

>l^'^W2.5%^fit^t^, l%;^aSes^, 0.5%iim-iL#, 2.5%t(^m.Zsr.n, 
WJm,m 30ml 6<jJ§#^gT 250ml ^Mi^, ^ 1201C|n-jtnJiT]?C]i[ 30 
:$^o n-iPiH, l^i^J§#S4'^A-^ftif6<J^feff0 (Achromobacter.sp), 40 
•CT^3i200rpm. i$#40/jNB^. )|^®#^.C^^ji5. ^^I^MttAM pH ti^ 7 

fiti 10ml -^w \5Qmgmm&-^mm7Kn^mwmi2)mmm&m^mm^.3o 

•C^/S72/hB^. Siii^^, iPA20ml 6<]Z.itZ*Si^l5lM<:^^. -^^WiaM, # 
l^1fi^fi<jM5^^^lft6<j7mySi5fe^, t&^0fl<jam^^^JKi5fe^. ^7XMgS04T 



•I^^IO^, n,H^m%, M^2.5ml/min, •ff'U^lOSV), ^ de%{i[;Jtj 99%, 
[a]D^Wl8r (C=l CHCI3). 

mm 14 mmm^^^ijmM^ m - 2s.3r- 3- ^mmy^-^mm^m (2) * 
2%%m, \.5%mmf&, o.5%mm:::uw, o.s%^mz.=^m, 0.1% 
mmm 30ml mnmrni" 250ml ^^m^. 4 \2ovm-:kHB.rKn 30 ^0 

}^*PB. |nIiS^#^4'SgA-g!#J1^fi<J^?&*F® iBucillus .sp), 50'Cr^m 
220rpra. it#40/jNHt. ^MW^'M'^. ^m^miWm pH 10 W lOmL 
-^W 150mg6<jmilP-^S^7Xt?4^¥iH(2)fi<H^m&^?tM4'. SO'CMiSZ 

72^hB!r. inA20mi6<jz.Mz.@H^^M?*:. ^^wmM, mmm&i} 

n 66mg ^>bttl. i^?4^t/^5¥ttnffifeit5>tif (G-TA M^^^, 10 
^. mn^m^, mm:f3 ISml/min, lOS-O, S de%^l^ 98%. 

[ajD^Wlgr (C=l CHCI3). 



Sharpless T^m:^mmnn&WimM^M+)' 3R*,4S*.5S*.6R* ( + ) I, 




^m, ip (-) - n^mm (+) i mm:"^ 3s.4r,5r,6s mm. 

I 




I* 



^^i^fffcB (-) nmmiS:m^w.{>^ (+) nmm^si^, (+) 
i^'^m (DG) mmmm, mm^^ (ps) i^t^DomnmrnnM^'mi^ 

LTP 10 $ 200Hz 6<Ji^M%«B^^#, =t$|lJ?^i 5 0.2ms 6<I 



1. mnm, «s?:*:ii. dg 200Hz MmMmmih-n nmda 
^wm vDcc i^mm ltp. (-) nmm^mm±m^ dg ^m^jUjIs 

^ VDCC ikm^^lf^^ NMDA ;^^$IJ^^^^6^ LTP (-) ^^gSfeJgc 

ii3S6<I^M#ji?S^lP#Wyi^^Siitta<]S&m^SI Calcineurin Calpain ^ 
(#Ji5LT^ 1 2) LTP m (-) Ht^SifelBcJ^f^M'ftii^^li 

^ 1 . ;^ U&Mmm^mR^ Calcineunn ^tt 

Calcineurin ^SttCumol Pi/hr/ n g S S ) 



3^rM 


8.3 ±0.4 


7.8+0.6 


AP5 


7.9 ±0.7 


8.1 ±0.7 




8.4±0.5 


7.7 ±0.8 


ilf^WM (HFS) 


9.2±1.1 


8.5 ±0.7 


APS+HFS 


8.8 ±0.7 


9.6 ±0.5* 


;g^llk¥+HFS 


7.7±1.4 


9.8 ±0.4* 


APS+jB^ifeY+HFS 


8.0±0.9 


7.9±0.7 


(-) ^^mSS 


11. 2 ±0.9* 


10.4±0.5* 


(-) ^^S5feJ^+APS 


11.6±1.4* 


10.1 ±0.8* 


(-) nmm+m^m'?- 


9.1 ±1.2 


8.3±0,6 


*^Mm^\t^, p<o.o5 








Calpain 






Calpain( A A595nm/hr/mg MB) 



Mm 


1.5 ±0.2 


7.8±0.6 


AP5 


1.6±0.4 


1.6±0.6 




1.7±0.3 


1.8 ±0.5 


HFS 


1.8 ±0.7 


4.3 ±0.7** 


APS+HFS 


1.7+0.4 


2.9+0.8* # 


;g^ilk¥+HFS 


1.8+0.5 


2.6±0.7*# 


APS+;S^itk^+HFS 


1.7±0.4 


1.8 ±0.6 


(-) It^SfeJK 


2.6±0.5* 


2.7±0.8* 


APS+ (-) ^^Slflg 


2.7+0.6* 


2.6±0.7* 


(-) ^^StK 


1.6±0.6 


1.9±0.6 



*R**^7js^MWMn)t, P<0.05 R P<0.01 # HFS la^tb P<0.05. 



iM^vEm , iE^^¥:^ u.m^ ca3 dg ^^{>m-wvt^mMm a 
^. (-) n&.mj!& 8mg • kg' 40mg • kg' mM^m^i&^m^^^m^Km^^ 

(+) n&wtm^^i^mmmmmmmMn^m^mMm^^mi^m^mmm 
&^m^^m^ (^mjij^ss. ^4) 

3. BDNF ti&iik^iEni^u.^mn^7tmm^^ 
nmmmmwmmpi^yk, (o ^^stK (8, 40mg -kg ') ^jm^sc^iijn bdnf 
^i^M-Mz^fi^j^ii, (+) m^mi^ (40mg-kg-') Mn^^n^mmuf^^, ii 
^ (-) (+) n^wt^^m^mmm^^Mim1^^^^mmm'^n^^^M 

4. (-) n&mmmu?^mp^o ^^m^iiM'^n.mtE 

^nm-i^^^m&m. Mm^T mGluRMiniJFiJ (±) MCVGM (-) M&Wi 

m^:^^wmm^''\k©LT?i^mm, ^m^Bj, (±) mcpg cioiimoucv) n 
^jHFs^p (-) nimmn^tfyLT?, ^6^^hfs^ (-) n^mmin istxanm 

m^^M (±) MCFGPiim^B^^tL^Lm $I^MCPGicii6<JmGluR^ 



(-) n&mmmmwLTpmmm. (-) n&mi&M^mGm^mi 



mm%vE^^M:^n^m^mo ^-xmrn^-^^ n -^u^m (25.35) 
^m&'A (25-35) m^&-Ammn^mmmmmmm:h, me -a 
-w, mMi^&-A (25-35) m^mi^^Kmm^m. mm:kmm^^^ 
mm^&-A (25-35) mmm.i^j^f^^MomsTKmn'p^wmmmm. 

m^Pi&^ ISnmolP -A (25-35) Js^ 15 ^M^^^ Morris TKi^^VH^iiJ 

<o.o5) mn 5 ^, M^jssw (F=i3.7, p<o.oi), 3 ^jf^, (.) 11^ 

Stj3S 8mg • kg' 40mg • kg"' mmm^m\t P -A (25-35) ^MmajM^^ 
(F=2.68,P<0.05faF=2.73, P<0.05). (+) M^g^iK 8 Si 40mg • kg' IS^PHgM 
Jt400mg«kg-'^ill|^#^fi<J?ti^t^%P-A (25-35) 

l|T^^[«]^jaBJM:^^)?>rM, (-) ^^K!$8mg•kg•'^fl40mg•kg•'^BJM/^ 
^^M^. |5l??iJi:6<j (+) ^miS 8mg • kg' $1 400mg • kg • MJiia^;^m 
|1I5EM^14M^. (iC«3) 



^3. p. A? (25-35) M Moms TKmmm^mi^^UM&^mmS. (-). 



A 


93.6±34.6 


76.8±29.8 


47.3±15.1 


29.6 ±10.7 


15 4+20 4 


B 


106.3±29.8 


98,7±30.4 


73.5 ±20.3* 


60.6±23.8* 


46.7±19 4* 


C 


89.7±29.4 


72.3 ±19.8 


46.5±2I.2# 


30.4 ±1 4.8 # 


17.6±9 5# 


D 


101.5±24.3 


83.5±21.8 


51.2±18.7# 


28.4 ±1 3.2 # 




E 


99.4 ±3 1.7 


93.5 ±29.6 


82.1 ±26.7 


70,2±21.5 


59.2 ±18.3 


F 


112.4+32.8 


102.5±28.7 


94.2±22.5 


83.1 ±26.5 


65.4±20.8 


G 


92.5 ±28.9 


87.3 ±24.2 


74.6 ±23.7 


62.5±19.6 


44.5±14.3 



*P<0.05vs^Ma: #P<0.05vsmM^o A; B: mm C: (-) 

8mg/kg y^?f D: « (-) ^^ifeigS 40mg/kg E: (+) 

M^EIK SmgAcg F.. (+) n&jm 40mg/kg y^JtM G: 



^mi 3 (.) nj^mmM Rav o dna iir^i^i^ pci2 ifflflfii}gn-i!Ki:fq if i|f]^^ 

^^P^mmnmm^^J Baxa c DNA3* ^4SAp Poly A m'^f^nR^'^ 

^'k^m* *^^74'fii^#PbiuescriptsK.Baxa (pa) mBm^mmj^^mm 

Baxac DNA tdtij. PcDNAS +a5$^^f# 

PCDNA3 BaxaMM^hl. i^3^!JS^W Baxa cDNA ^W-50bp fitJ 5 ' Mi?^ 

^ (5' -UTR) ,576bp mmmmm^ corf) nnp ^ 3* 

(3 ' -UTR). m lipofectamine mmW^mm^ pcDNA3- Bax a |f A PC12 

m G^i8 3^#^tt^^3£it. Western ^mmmmmRmm^M^ pc-12 
sfi^rt w Bax a mm7K'fmjt, mm^mm-m^T bex a m^^ii 
^ PC12 

2, Baxa i^^ii PC12 ^flfi^i^t:^MWE5:2^(-)^^S5fea$6<Jin:^Mt: 



m 

m^^w^^ (TUNED mi^mm^mmm 6-^mfi!Si (6-ohda) 
loopmoi/L Baxa itf^ii pc-12 mm^mmtim^, m^mmmm 

tbSISt:Wtb^?liBJM±^(49.96%vs32.9%),-iJiBJ Baxa :^?^t:jia4'^SIgf^ 
36o 23%, 28.1%|n9.5%o 

3. (o n&mm^^mmtiw^mmm^ 

( 1 ) Bax a PC12 iBBfi^ 6-OHDA 24 /JnB^ , «fflfiai*l Bcl-2 

rTIs^ Bc1-2 Mfifl^ITK^B^M^i^c 

(2) Bax a M^^t PC12 ^Bfi^ 6-OHDA 24 /hH^ , GSH ^ 
-^ftBJM^ific (9.84+1.20 vs l4.98±l,18nmol/mg pro) ,MDAtl^tM^M:^M 
(2.46±0.19 vs 2.01 +0.12n mol/mg pro)^^(-)M^@IJK 10-'lO-*10-'mol/L ^ bI 
-t^il^^rt GSH m-^M^M^M (12.29+0.99, 15.10±0.95, 17.78±1.04n 
mol/mg pro )MDA 6<I-^aBJSTP$(1.76±0.17, 1.54+0.13, 1.33+O.lln mol/mg 



VS 83.03). ^ 6-OHDA 12 ^nB^ , Bax a j^^ii PC12 iiJjafi^I^i^^li^^ii 

HJMi^^R (95.08 VS 24.6) ^^(-)|l^@!tSc 10"' IQ-^mol/L ^ojl^^^m^m* 
^B^M^ilf (30.7+3.3,56.0+5.0). Baxa i^^ii PC 12 »^ 6-OHDA^ 
#j5l2/hB^, ^)^# W#5i^fi^6l I 6*I?g14MlPlffi5 (1.44+0.16 vsl.68± 
0.14 umoymg pro/min), g-^BSlVfitl^ttifea^l^fK (0.09±0.019 vs 0.15± 
0.022 11 mol/mg pro/min). ^^(-)II^SIJK 10'', lO"^, IQ-^mol/L js, rT^^^^^ 
^*^#3l||$ft-^il I (1.57 ±0.12,1.98 + 0.05^.16 + 0.2 umoVmg 

pro/min). lUS^g-^SIIVySii^ilf (0.12+0.015,0.15+0.02,0.18±0.01 u moymg 
pro/min)o 

(4) i-mmmm^Mmmmmmcmmmm 
^m^-nmmm^mmi'i^itm^mm Bax a is, mmnAm^mm 

mWB, "Pi^mki^Mf^M C -^ftMii^ (74.43 +5.69 li g/mg pro.vs 50.2±30.65 
Ug/mgpro) ,(-)M^SII^10'', 10-*, 10-^mol/Lor^«fflMfe^C#]K^S!imK^ 
58.73+3.77,61.7+5.3 fP 67.95 +7.6 u g/mg pro. 

^^^ij4 (+).(-)>(+) nm^^wwmmm 
(± ).(-)> (+) nmmM^^T^mmmrim^'^^o 



^4 





^Jfimg/kg 






(x+ 

g> 


mi)^m (x± 
g) 














0. 9%Nacl 




12.7+ 4.6 


0.9 ±1.0 


24 A ±59 


184± 105 




500 


4.1 ±3.2*** 


0.7 ± 0.5 


107 ± 110** 


180± 110 


m 


5 


5.7± 4.7*** 


0.5 ±0.5 


47.9 ± 90** 


186 ±129 




10 


6.5 ± 5.0*** 


0.2 ± 0.4** 


59.4± 91** 


296 ±97** 




50 


7.1 ±3.6*** 


0.2 ±0.4** 


17.1 ±12.4 


265 ±91 ♦• 



N=10x±SD **<0.05 ***P<0.01 VS0.9%Nacl(#^PI^) 



^ 5 mM.mm (-). (±) nmmM7\^mnm^^&mm^^^^li 
• mmmo 



^5 





^Jl: mg/kg 






















m <m 


m 




0.9%Nacl 




32.4±29.2 


25.8 ±18.4 


26.1 ±38.4 




500 


32.2±22.6 


18.6±9.9** 


16.7+16.3** 


(-) 


10 


28.7+35.2 


17.4+10.9** 


12.1+6.9** 


(±) n&mm 


10 


35.8±35.2 


23.9±22.6 


17.1 ±14.3 


(±) Jt^BfelSc 


100 


36.6±37.0 


25.7±13.8 


14.6+10.4** 


N=10,x ±SD ♦♦P<0.05 


***P<0.01 


VS 0.9%Nacl 





^ 6 ^mnm> < - >> c ± > n&m^MT^mn^m'^m&.Mmmm < lo mg^cg) 



^6 





N 


MM. (mg/kg) 


mm 


Www. 


in 

t V 






mnm 


9 


500 


23.5 ±25.0 


(-) nmm 


10 


10 


9.4 + 5.9** 


(±) n&mss^ 


8 


10 


16.6 ±23.9 


(±) n&m& 


8 


100 


9.11 ±3.8** 


^ r<U.Uj Vo 








^ / 73 y 


)> (+) nm^Mm^mm'^nmm^\m^^mnmm^m 


/ 










MM. (mg/kg) 


mi^tm (#) 




0.9%Nacl 




152.1 ±64.2 


2.0 ±3.8 




10 


35.8±76.4** 


14.1 ±8.9** 


( + ) ^^Klgc 


10 


138.2 ±86.7** 


6.7 ±11.0* 


<-) n^ifeJK 


50 


140.6 ±96.4** 


5.4 ±4.1** 


(±) nmm 


10 


43.0+65.8 


11.3±21.5 


(±) ^^StJK 


50 


79.9 + 63.6 


14.4 ±12.3 



*P<0.05 **P<0.01 YSW^U^ ♦♦P<0.01 VS 0.9%Nacl^ 

(-).(+) nmm'f-mm 30 ^^mv^^Mo mmmm^f-mmM lo^ 



^ V-CHO + CICHjCOOR* *■ / y- -..^ 

^ (1)* R,-'^^^ (2a)'/(2br 

R*»{+)- e - ^iR^^ilS R.»H. R'=(+)- P - mi^S (2ar 

R*a(+).fS (lb)* R=H.R*=(+)-IS (2br 

^\ /\ ^COOCHj ""(^^^CH-CH,NHCH, H,, /\ ^ONCHjCH-^^ ^ 

\^>-' 

R,=H: (+)2 R,= Rj=H. (+)3 



0 ^^^R *V\ ^OH 



R^^-^ (4) 

R,= Rj=H: (+)4 

''O'^ .OH 



0 CH3 
(5)* 

R,= R2=H: (-)5 



^ R2 X N " 



I ' 
R,=Rj=H: 01 



Pf*® 1 



(V.) 




mi 



1 




Gnwp 



o.s .Hippocampus 

0.45 
0.4 
I 0.35 
I 0.3 
S 0.25 
1 0.2 

1 0.15 . 

2 0.1 
0.05 




Group 

P»S4 




Group 



